expectancy with no functional limitations,9 there are also reports of arrhythmic deaths in these patients in the absence of significant anatomical malformation or hemodynamic impairment. 10 Successful surgical ablation of accessory atrioventricular (AV) pathways in patients with the WPW syndrome has been shown to eliminate AV reentrant tachycardia12-"5 and also virtually to eliminate the recurrence of atrial fibrillation in patients without other heart disease. 16 However, the benefit of accessory pathway ablation on the long-term arrhythmia recurrence of patients with Ebstein's anomaly is less clear, because these patients may also have arrhythmias related to abnormalities of the atrial and ventricular myocardium as a result of their Ebstein's anomaly. 5"10'1' This study assessed long-term survival, arrhythmia recurrence, activity limitations, and rehospitalizations of patients with WPW syndrome and Ebstein's anomaly after surgical ablation of their accessory pathway and compared these with data from a group of patients without Ebstein's anomaly who underwent surgical correction of the WPW syndrome. accessory pathway(s), 38 with and 384 patients without Ebstein's anomaly. The anomaly and were New York Heart Association (NYHA) functional class I or II. They had mild or no tricuspid regurgitation and, with the exception of their arrhythmia, had minimally significant or no symptoms. Seventeen patients (45%) were NYHA functional class III or IV with moderate-to-severe tricuspid regurgitation. All had physical activity limitations, fatigue, and/or dyspnea in addition to symptoms of their arrhythmia.
Surgical Technique
The surgical techniques used in these patients evolved over an 18-year period and underwent a variety of modifications12"13,19,20 from the original epicardial approach devised by Sealy and his associates. 12 In the past, after completion of intraoperative mapping, cold potassium cardioplegic arrest was used for division of all accessory AV pathways. The current endocardial technique21 uses cold potassium cardioplegic solution only for patients with left-sided pathways. Dissection of all right-sided pathways, including those in the posterior septal space, is performed under normothermia with the heart beating and normally perfused. In patients also undergoing closure of a patent foramen ovale or an atrial septal defect, the heart is briefly fibrillated, closure completed, and then defibrillated before interruption of the accessory pathway. In patients undergoing repair or replacement of the tricuspid valve, the accessory pathway is ablated before valve surgery. (Figure 2) . Of the remaining patients, approximately 40% in both groups reported symptoms of palpitations lasting only seconds (Figure 2 
Quality of Life
The number of patients on antiarrhythmic therapy decreased significantly from nearly 100% observed preoperatively to 26% (eight patients) postoperatively in the Ebstein's anomaly group and to 22% (68 patients) in patients without Ebstein's anomaly (Figure 4) . Within the Ebstein's anomaly group, four patients (33%) in the moderate-to-severe group were treated postoperatively with antiarrhythmic therapy as compared with four patients (21%) with mild Ebstein's anomaly (p=NS). Patients with mild Ebstein's anomaly were similar to patients with no Ebstein's anomaly in the number of patients who remained on antiarrhythmic therapy after surgery (21% versus 22%, respectively).
There was a marked reduction in cardiac-related hospitalizations after surgery for 90% of patients with Ebstein's anomaly and for 96% without Ebstein's anomaly ( Figure 4) . The majority of patients in both groups were employed or full-time students, with only three patients (9%) with Ebstein's anomaly and 19 patients (6%) without Ebstein's anomaly on medical disability at follow-up (p=NS). All of the disabled patients with Ebstein's anomaly were in the moderate-to-severe category with tricuspid valve replacements. In addition, one of these had developed cardiomyopathy and one had unsuccessful accessory pathway ablation. Of the 19 patients without Ebstein's anomaly who were on disability, three had coronary artery disease, three had unsuccessful pathway ablation, four had cardiomyopathy, and nine had unknown reasons. Hansen et a128 suggested that corrective procedures for Ebstein's anomaly be performed at the appearance of heart failure because after the initial signs of failure, there is rapid deterioration, with death ensuing within a few years. He also reported the optimal timing of the operation to be when the patient is above the age of 15 years, although it may become mandatory earlier in patients with severe Ebstein's anomaly and hemodynamic compromise. An international cooperative study29 from the 1970s reported age to be a critical determinant of survival, with an overall surgical mortality rate of 60% for patients ages 1-15 years versus half that for patients over 15 years of age. Both of the patients with Ebstein's anomaly in our series experiencing operative mortality were under 15 years of age. Much of the increased perioperative mortality with younger patients may be related to a greater severity of Ebstein's anomaly that necessitates earlier surgical intervention and to the increased difficulty in performing surgical procedures on smaller hearts.
Discussion

Atrial Fibrillation
There was a marked decrease in the occurrence of atrial fibrillation after surgical accessory pathway ablation in the patients with Ebstein's anomaly regardless of whether or not concomitant surgical repair of their Ebstein's anomaly was performed. This suggests that the etiology of atrial fibrillation in many of these patients may be related more to the presence of their accessory pathway than to primary or secondary atrial myocardial abnormalities seen with Ebstein's anomaly. These data are consistent with the significant decreases in atrial fibrillation observed in patients without Ebstein's anomaly after successful accessory pathway ablation as shown by Sharma et a116 and confirmed in this study.
Although ablation of the accessory pathway significantly decreases the frequency of long-term postoperative atrial fibrillation in the Ebstein's anomaly patient, atrial fibrillation still tends to occur more frequently than in patients with a normal heart. Depending on their functional class, patients with surgical ablation of their accessory pathway and Ebstein's anomaly had a two-to threefold increased risk of developing atrial fibrillation postoperatively compared with patients without Ebstein's anomaly. Thus, residual hemodynamic and structural abnormalities facilitate the occurrence of atrial fibrillation in some patients. Despite this, it is important to note that preoperative atrial fibrillation did not recur in 13 (87%) of the 15 patients with Ebstein's anomaly after accessory pathway ablation.
Long-term Survival and Quality of Life
Late results of Ebstein's anomaly patients undergoing corrective surgery are reportedly influenced by atrial and ventricular arrhythmias, conduction disturbances, degenerative changes in the artificial valves used for replacement and intrinsic primary myocardial disease.24,25 Ten-year survival was excellent in patients with and without Ebstein's anomaly, exceeding 90% in both groups. In patients undergoing concomitant tricuspid valve replacement, 10-year survival was 84%. Although the majority of patients with and without Ebstein's anomaly were alive and not disabled at follow-up, three patients with Ebstein's anomaly (9.4%) were on medical disability at the time of postoperative followup, and two additional patients not alive at follow-up had experienced disabilities before death. All of these patients had surgery after the appearance of significant hemodynamic compromise.
In patients with mild Ebstein's anomaly, survival and long-term disabilities approximate those observed in patients with the WPW syndrome alone. Although a positive association is seen between increasing severity of Ebstein's anomaly and mortality, incidence of arrhythmias, and prevalence of disabilities, patients with moderate-to-severe Ebstein's anomaly still demonstrate remarkably better quality of life after accessory pathway ablation. While it is also clear that a significant portion of this enhancement in quality of life is due to correction of WPW-related arrhythmias, nearly three fourths of patients in the moderate-to-severe category also had simultaneous valve replacement, making it difficult to distinguish between improvements attributable solely to hemodynamic status versus those caused by abolition of WPW-related arrhythmias.
Most individuals view good health as a key component in overall quality of life.30 Consequently, there is an increasing trend toward examining illnesses and medical interventions in terms of their impact on the quality of life of the patient. The majority of patients in this study experienced cardiac arrhythmias of varying degrees of frequency and severity before surgery. Untreated or unsuccessfully treated, these arrhythmias provide interruptions in activities associated with everyday living, including participation in recreational, social, educational, and work-related endeavors. In addition, arrhythmias may be the source of considerable psychological and financial stress to the patients and their families. The significant decreases in the frequency and severity of arrhythmias, the frequency of hospitalizations, the need for antiarrhythmic drugs, and activity limitations appear to have significantly improved the quality of life of patients with and without Ebstein's anomaly. Thus, patients with Ebstein's anomaly and WPW syndrome, even those in whom the defect is moderate to severe, should not be denied the benefits of ablation of the accessory pathway.
Baseline Electrophysiological Characteristics
The electrophysiological differences between patients with and without Ebstein's anomaly are consistent with previous reports that have detailed the unique electrophysiological properties of patients with this anomaly.31 Smith et 
